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DEPARTMENT OF THE ARMY
PHILAOELPHIA DIS.THICT CORPS OF ENGI 'IRS

CUSTOM HOUSE- 2 D & CHESTNUT STREETS

PHILADELPHIA. PENNSYLVANIA 19106

IN RfPLY *(FER tO

NAPEN-N

22 JUN 1981

Honorable Brendan T. Byrne
Governor of New Jersey

Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Kemah Lake Dam in Sussex

County, New Jersey which has been prepared under authorization of the Dam

Inspection Act, Public Law 92-367. A brief assessment of the dam's

condition is given in the front of the report.

Based on visual inspection, available records, calculations and past

operational performance, Kemah Lake Dam, a high hazard potential struccure,

is judged to be in fair overall condition. The spillway is considered

seriously inadequate since a flow equivalent to twelve percent of the

Probable Maximum Flood (PMF) would cause the dam to be overtopped. The

seriously inadequate spillway is assessed as an UNSAFE, non-emergency

condition, !intil more detailed studies prove otherwise or corrective

measures are completed. The classification of UNSAFE applied to a dam

because of a seriously inadequate spillway is not meant to indicate the same

degree of emergency as would be associated with an UNSAFE classification

applied for a structural deficiency. It does mean, however, that based on

an initial screening, and preliminary computations, there appears to be a

serious deficiency in spillway capacity so that if a severe storm wcre to
occur, overtopping and failure of the dam could take place, significantly

increasing the hazard of loss of life downstream from the dam. To ensure
adequacy of the structure, the following actions, as a minimum, are

recommended.

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sphisticated

methods, procedures and studies within three months from the date of

approval of this report. Within three months of the consultant's rindings

remedial measures to ensure spillway adequacy should be initiated. In the
interim, a detailed emergency operation plan and warning systei should be

promptly developed. Also, during periods of unusually heavy precipitatken,

around the clock surveillance should be provided.



NAPEN-N

Honorable Brendan T. Byrne

b. The following remedial measures should be initiated within six

months from the date of approval of this report:

(1) Eroded areas on the upstream face of the dam should be properly
stabilized.

(2) Trees and adverse vegetation on the downstream side of the
roadway berm should be removed.

(3) Bushes causing an obstruction in the entrance to the 48-inch
R.C.P. spillway discharge culvert should be removed.

(4) Debris on the downstream side of the roadway berm and in the
discharge channel in the vicinity of the dam should be removed.

(5) The ability to drain the lake should be investigated by an
engineer experienced in the design and construction of dams. If the need
for a low level outlet is determined, a suitable outlet should be designed
and installed or the existing outlet should be renovated.

(6) The embankment should be filled in order to establish the dam
crest at a minimum of 0.5 foot above the top of the concrete core wall.

(7) Arrangements should be made to monitor the observed seepage at
the toe of the dam in order to detect any changes in its condition and its
effect on the stability of the dam.

c. The owner of the dam should develop written operating procedures and
a periodic maintenance plan to ensure the safety of the dam within one year
from the date of approval of this report.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congressman Courter of the Thirteenth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

r . ! ., 7
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*Honorable Brendan T. Byrne

An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advisea of proposed actions taken by the State to
implement our recommendations.

Sincerely,

I Incl JAMES G. TON

As stated Colonel, Corps of Engineers
Commander and District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08625

Mr. John O'Dowd, ALting Chief
Bureau of Flood Plaia Regulation
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625
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KEMAH LAKE DAM (NJ00268)

C RPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was i ;pected on 29 December 1980 and 21 March 1981 by Storch
Engineers, und contract to the State of New Jersey. The State, under
agreement with :he U.S. Army Engineer District, Philadelphia, had this
inspection per rmed in accordance with the National Dam Inspection Act,
Public Law 92- 7.

Kemah Lake Dam, a high hazard potential structure, is judged to be in fair
overall condition. The spillway is considered seriously inadequate since a
flow equivalent to twelve percent of the Probable Maximum Flood (PMF) would
cause the dam to be overtopped. The seriously inadequate spillway is
assessed as an UNSAFE, non-emergency condition, until more detailed studies

prove otherwise or corrective measures are completed. The classification of
UNSAFE applied to a dam because of a seriously inadequate spillway is not
meant to indicate the same degree of emergency as would be associated with
an UNSAFE classification applied for a structural deficiency. It does mean,
however, that based on an initial screening, and preliminary computations,
there appears to be a serious deficiency in spillway capacity so that if a

severe storm were to occur, overtopping and failure of the dam could take
place, significantly increasing the hazard of loss of life downstream from
the dam. To ensure adequacy of the structure, the following actions, as a
minimum, are recommended.

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within three months from the date of

approval of this report. Within three months of the consultant's findings
remedial measures to ensure spillway adequacy should be initiated. In the
interim, a detailed emergency operation plan and warning system should be
promptly developed. Also, during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

b. The following remedial measures should be initiated within six
months from the date of approval of this report:

(I) Eroded areas on the upstream face of the dam should be properly
stabilized.

(2) Trees and adverse vegetation on the downstream side of the
roadway berm should be removed.

(3) Bushes causing an obstruction in the entrance to the 48-inch
R.C.P. spillway discharge culvert should be removed.

(4) Debris on the downstream side of the roadway berm and in the
discharge channel in the vicinity of the dam should be removed.

(5) The ability to drain the lake should be investigated by an
engineer experienced in the design and construction of dams. If the need
for a low level outlet is determined, a suitable outlet should be designed
and installed or the existing outlet should be renovated.



(6) The embankment should be filled in order to establish the dam

crest at a mir ium of 0.5 foot above the top of the concrete core wall.

(7) Ar ingements should be made to monitor the observed seepage at

the toe of the lam in order to detect any changes in its condition and its

effect on the tability of the dam.

c. The ou !r of the dam should develop written operating procedures and
a periodic ma: enance plan to ensure the safety of the dam within one year

from the date .f approval of this report.

APPROVED - ,6t 2 « .

JAMES G. "TN
Colonel, Corps of Engineers
Commander and District Engineer

DATE: /7k/nI'v f/
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C)EPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE- 2 0 & CHESTNUT STREETS0 PHILADELPHIA. PENNSYLVANIA 19106

IN. REPLY RgFER TO

NAP EN-N

Honorabie Breaidari T. Byrne ~
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

1t1S IS in reterenct- to our aIg~bNat toun ;Il Program tor IuspeCLion if Noil-
F,!deral Dam3 within the State of New Jersey. Kemah Lu~e Damn (Pederal 1.9.
No. NJO0268), a high hazard potentia-1 structure, has recently U-on~

inspected. The dam is owned by thie Kerna Lake Property Owners Association,
-nci is located onl a tributary of the Pauliris Kill. River in the Township of
Hampton, Sussex County.

Using Corps of Engineers screening criteria, it has been determined that the
dam's spillway is seriously iriadequate because a flow equivalent to twelve
percent of thle Probable Maximum Flood would cause the dam to b'e overtopped.
The sa2iiously inadIequate spillway is assessed as an UNSAFE, non-emergency
condition, until more detailed studies prove otherwise, or corrective
measures are completed. The classification of UNSAFE applied to a dam
because of a seriously inadequate spillway is not meant to indicate- thle same
degree if emergency as would be assoceL ted with an UNSt-FE classification
applied for a structaral. deficiency. It dioes mean, however, that bas-d 11n
an initial screcining Ilid pre'liniinary computations, there appears to be a
serious dutit-Lency InI spil.~ay u._'PaCity so that if a severe storm we-re to
occur, ovvrtopping and failure o9f the dami could Lake place, siLtiuican'

'MR inicreasing tite hazird pote-ntLal Lo loss of life downstream from the dain. A S
a result oF tis UNSAFLE determination, it is recommnended that th.o damr's
owners tak! The ijal I owing rneasiirus wL thin 30 d iys of th-_ date of this Lettei

a. Engage t ho se v ico s o qUZA1 if * ud pro te 5 tonal colisliltalnt to

accura tely uctvrjitio the u-pitlIway adeqtiac U y Us ".Ig 111orl det.- ii alld

iophisticLated hyirlogic arid iidal analiyses, i rit to recommoflni any
rcined uti inevasitro require6 to pr~venlL overtopping, of the darn.

......



NAP EN-N
Honorable Brei~dan T. 13yc~

b. ia thie interim, -. det;.Aled duiergency operationl piin aad downistream
wi r uing 'iys teum shoulId je promptly Ieveop(d. Aliso, a rotmcl the c lock
survei 1 lance -diau I d b t- pr -)v £i de(IJu r i ag per mx3 1 11- unu:ta I I V heavy
prec ip ita tion.

A final re-port on this5 Ihas, I i.nr'iect ion will 1.e to.)n-w.rj-t-d to you within
two months.

S Irc e reliy,

H: JAMES G. TON
cGolonei, Corps ot F.ng iuee r
Courander and Dl.t -ct Engineer

Copies Furnished:
Mr. Dirk C. iHofman, P.E. , Deputy Drco
Division of Water ;Resources

4- N.J. Dept. of Environ5,vmntal Protect 'on

P.O. Box CN029
Tren-on. NJ 03625

Mr., John O'Dowd, Aziring Chicf
13ureau of Flood P:l.,n Rtegulati-Dn
Division )' Wat, kusourcos
N.J. Dept. of Env' r Lelo itci;
P.O. Box CN020
Trerton, NJ 0362)



PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Kemah Lake Dam, NJ00268

State Located: New Jersey

County Located: Sussex

Drainage Basin: Delaware River

Stream: Tributary to Paulins Kill River

Date of Inspection: December 29, 1980

March 21, 1981

Assessment of General Condition of Dam

Based on available records, past operational performance, visual inspection

and Phase I engineering analysis, Kemah Lake Dam is assessed as being in

fair overall condition.

Hydraulic and hydrologic analyses indicate that thaspillway is seriously

inadequate. Discharge capacity of the spillway is not sufficient to

pass the designated spillway design flood (SDF) without an overtopping

of the dam, and dam failure would significantly increase the hazard

downstream over that which would exist without dam failure. (The SDF for

Kemah Lake Dam is equal to one-half the probable maximum flood.) The

spillway is capable of passing approximately 11 percent of the probable

maximum flood or 22 percent of the SDF. Therefore, the owner should

engage a professional engineer experienced in the design and construction

of dams in the near future to perform more accurate hydraulic and hydrologic

analyses relating to spillway capacity. Based on the findings of the

analyses, the need for and type of remedial measures should be determined

and then implemented.

The owner should, soon, develop an emergency action plan together with

an effective warning system outlining actions to be taken by the operator

to minimize downstream effects of an emergency at the dam.

Lt.,



Arrangements should be be made in the near future to monitor the observed

seepage in order to detect any changes in its condition and its effect

on the stability of the dam. The monitoring should be performed by a

professional engineer experienced in the design and construction of

dams.

It is recommended that the following remedial measures be undertaken in

the near future:

1) Eroded areas of the upstream face of dam should be properly

stabilized.

2) Trees and adverse vegetation on the downstream side of the

roadway berm should be removed.

3) Bushes causing obstruction to the entrance to the 48-inch

R.C.P. spillway discharge culvert should be removed.

4) Debris on the downstream side of the roadway berm and in the

discharge channel in the vicinity of the dam should be removed.

5) The ability to drain the lake should be investigated by an

engineer experienced in the design and construction of dams.

If the need for a low level outlet is determined, a suitable

outlet should be designed and installed or the existing outlet

should be renovated.

6) The embankment should be filled in order to establish the dam

crest at a minimum of 0.5 foot above the top of the concrete core

wall.

ii



In the near future, the owner of the dam should develop written operating

procedures and a periodic maintenance plan to ensure the safety of the

dam.

Richard J. cDermott, P.E.

John E. Gribbin, P.E.

iii
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PREFACE

This report is prepared under guidance contained in the Recommended

Guidelines for Safety Inspection of Dams, for Phase I Investigations.

Copies of these guidelines may be obtained from the Office of Chief of

Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation

is to identify expeditiously those dams which may pose hazards to human

life or property. The assessment of the general condition of the dam is

based upon available data and visual inspections. Detailed investigation,

and analyses involving topographic mapping, subsurface investigations,

testing, and detailed computational evaluations are beyond the sc, ie of

a Phase I investigation; however, the investigation is intended to

identify any need for such studies.

In reviewing this report, it should be realized that the reported condition

of the dam is based on observations of field conditions at the time of

inspection along with data available to the inspection team. It is

important to note that the condition of dam depends on numerous and

constantly changing internal and external conditions, and is evolutionary

in nature. It would be incorrect to assume that the present condition

of the dam will continue to represent the condition of the dam at some

point in the future. Only through continued care and inspection can

there be any chance that the unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydraulic and

hydrologic analyses. In accordance with the established Guidelines, the

Spillway Test flood is based on the estimated "Probable Maximum Flood"

for the region (greatest reasonably possible storm runoff), or fractions

thereof. The test flood provides a measure of relative spillway capacity

and serves as an aid in determining the need for more detailed hydraulic

and hydrologic studies, considering the size of the dam, its general

condition and the downstream damage potential.

vii



PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

KEMAH LAKE DAM, I.D. NJ00268

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

Public Law 92-367, August 8, 1972, authorized the Secretary of

the Army, through the Corps of Engineers, to initiate a National

Program of Dam Inspection throughout the United States. The

Division of Water Resources of the New Jersey Department of

Environmental Protection (NJDEP) in cooperation with the

Philadelphia District of the Corps of Engineers has been

assigned the responsibility of supervising the inspection of

dams within the State of New Jersey. Storch Engineers has

been retained by the NJDEP to inspect and report on a selected
group of these dams. The NJDEP is under agreement with the

Philadelphia District of the Corps of Engineers.

b. Purpose of Inspection

The visual inspections of Kemah Lake Dam were made on Dec-

ember 29, 1980 and March 21, 1981. The purpose of the inspec-

tions was to make a general assessment of the structural

integrity and operational adequacy of the dam structure and

its appurtenances.

A



1.2 Description of Project

a. Description of Dam and Appurtenances

The facilities at Kemah Lake Dam consist of an earthfill dam

with a concrete corewall and a spillway consisting of a notched

concrete weir.

Immediately downstream from the embankment, additional earthfill,

comprising a downstream berm supporting a paved roadway, is

located. The top width of the embankment is 13 feet while

that of the roadway berm is 24 feet. The upstream side of the

dam is lined with riprap. The overall length of dam is 240

feet and the height of dam is 16.6 feet.

The spillway consists of a two-stage concrete weir with provision

for a stoplog in the notch forming the primary stage. The

spillway is located adjacent to the left end of the dam with an

earth approach channel upstream and an earth discharge channel

and 48-inch R.C.P. discharge culvert downstream. The primary

and secondary stages of the spillway are broad crested weirs

with effective lengths of 6.0 feet and 16.0 feet, respectively.

The secondary spillway crest elevation is 856.3, National

Geodetic Vertical Datum (N.G.V.D.), while the elevation of the

primary spillway is 855.0, about 2.6 feet below the embankment

crest.

The outlet works consist of a low level pipe transversely

penetrating the dam. The pipe, a 16-inch C.I.P., is buried by

the roadway berm.

b. Location

Kemah Lake Dam is located in the Township of Hampton, Sussex

County, New Jersey. Principal access to the dam is by Kemah

Lake Drive. Discharge from the spillway of the dam flows into

a tributary of the Paulins Kill River.
2



c. Size and Hazard Classification

The dam is classified in accordance with criteria presented in

"Recommended Guidelines for Safety Inspection of Dams" published

by the U.S. Army Corps of Engineers. Size categories consist

of Small, Intermediate and Large while hazard categories are

designated as Low, Significant and High.

Size Classification: Kemah Lake Dam is classified as "Small"

size since its maximum storage volume is 747 acre-feet (which

is less than 1000 acre-feet) and its height is 16.6 feet

(which is less than 40 feet).

Hazard Classification: Visual inspection of the downstream

flood plain of the dam together with breach analysis indicate

that failure of the dam due to overtopping could cause inundation

of approximately 7 dwellings located adjacent to a small lake

located 9100 feet downstream from the dam. Loss of more than

a few lives is possible. Accordingly, Kemah Lake Dam is

classified as "High" Hazard.

d. Ownership

Kemah Lake Dam is owned by the Kemah Lake Property Owners

Association, R.D. 8, Newton, N.J. 07860.

e. Purpose of Dam

The purpose of the dam is the impoundment of a recreational

lake facility.

f. Design and Construction History

The dam was designed in 1927 by the firm of Snook & Hardin of

Newton, N.J. Construction took place during the years 1927

and 1928. Documentation of inspections by the State of New

3



Jersey during construction operations is available in the

files of the NJDEP, Division of Water Resources.

g. Normal Operational Procedure

Reportedly, the lake lev3l is varied 18 inches on a yearly

basis by removing a stoplog in the spillway in the Fall and

then replacing it in the Spring.

Maintenance of Kemah Lake Dam reportedly is performed by the

Kemah Lake Property Owners Association. Reportedly, no regular

maintenance schedule is used.

1.3 Pertinent Data

a. Drainage Area 1.3 square miles

b. Discharge at Damsite

Maximum flood at damsite Unknown

Outlet works at normal
pool elevation N.A.

Spillway capacity at top of dam 101 c.f.s.

c. Elevation (N.G.V.D.)

Top of Dam 857.6
Maximum pool - design flood 859.2

Principal spillway crest 855.0

Secondary spillway crest 856.3

Streambed at center line on dam 841.1
Maximum tailwater 843 (Estimated)
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d. Reservoir Length

Length of design surcharge 4100 feet (Estimated)

Length of normal pool 3800 feet (Scaled)

e. Storage (Acre-feet)

SDF maximum stage 926

Normal pool 608

Top of dam 747

f. Reservoir Surface (acres)

SDF maximum stage 103.0 (Estimated)

Normal pool 101.5 (Estimated)

Top of dam 103.0 (Estimated)

g. Dam

Type Earthfill

Length 240 feet

Height 16.6 feet

Sideslopes - Upstream 1 horiz. to 1 vert.

- Downstream 1 horiz. to 1 vert.

Zoning Unknown

Impervious core Concrete Core Wall

Grout curtain Unknown

h. Diversion and Regulating Tunnel N.A.

5



i. Spiliway

Type Concrete Weir
Length of weir - Primary 6.0 feet

- Secondary 16.0 feet

Crest elevation - Primary 855.0

- Secondary 856.3

Approach channel Earth Channel

Discharge channel Earth channel discharging

into 48" C.M.P.

j. Regulating outlet

Gated 16-inch CIP (Inoperable: Buried by addition to embankment fill)

6



SECTION 2: ENGINEERING DATA

2.1 Design

Construction drawings titled "Proposed Myrtle Grove Dam" prepared

by Snook & Hardin, Engineers, for Ernest Roe & D. Struble, dated

January 1927, are available in the files of the NJDEP, Division of

Water Resources.

In addition, hydraulic/hydrologic design calculations are contained

in the NJDEP file and are summarized as follows:

The spillway was designed as a 60-foot long weir with discharge

coefficient of 3.0 and 1.5 feet vertical distance from spillway

crest to dam crest. With 1 foot head, outflow was found to be 120

sec.- ft./per square mile of drainage basin which was considered

sufficient.

2.2 Construction

Kemah Lake Dam was constructed in 1927 and 1928 by F.W. Schwiers of

New York, N.Y. Five inspections were performed by the State of

New Jersey during and after construction operations. According to

the final inspection report, construction had been completed in

accordance with the approved plans and was accepted.

It was noted in one of the inspection reports that although no

seepage was observed, the impoundment was filling at an unexpectedly

slow rate.

In addition, three monthly progress reports and photos of the dam

are contained in the NJDEP file.
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2.3 Operation

Correspondence in the NJDEP file indicates concern about possible

effects of Hurricane Diane in 1955. Reportedly, in 1949 or 1950,

the spillway wall was raised causing a rise in lake water level of

about 18 inches. The question was raised whether or not the addi-

tional hydrostatic pressure would endanger the stability of the

dam.

In response to the questions raised, the State inspected the dam in

September 1955 and issued a report in October 1955. According to

the report, unapproved modifications had been made since construction

in 1928 and the Kemah Lake Corporation was directed to rectify the

unacceptable conditions. Pecommendations for remedial modifications

were made as follows:

1) The spillway weir should be modified to be 20 feet long and

minimum 2.5 feet below the dam crest.

2) Fill should be added to the spillway crest to bring the crest

level a minimum 0.5 foot above the top of the concrete core

wall.

3) The top width of the embankment should be a minimum of 8 feet.

4) Trees and adverse vegetation should be removed from the embankment.

5) Provisions should be made to dewater the lake when required.

The inspection report also noted that the riprap had slipped below

the upper elevation shown on the construction drawings. The report

further noted that the dam had been barely overtopped by the 1955

flood and that further overtopping was prevented by outflow over a

natural saddle along the lake observed to be 0.5 foot to 1.0 foot

above normal lake level.

An inspection made by W.J. Hardin in 1968 indicated that the low

level outlet pipe had not been operated for a number of years and

its location was not known. The inspection report recommended

8



repairs to the spillway which was observed to be cracked. (The

spillway was subsequently reconstructed.) The report also indicated

that no seepage was observed.

2.4 Evaluation

a. Availabil ity

Available engineering information is limited to that which is

on file with the NJDEP.

b. Adequacy

The NJDEP file information was of significant assistance in

the performance of a Phase I evaluation. However, complete

information needed to properly evaluate the dam was not available.

A list of absent information is included in paragraph 7.1.b.

c. Validity

The available hydraulic analyses appear to be valid with

respect to engineering practice generally accepted in 1927.

However, they are not valid according to analytic procedures

developed by the Corps of Engineers for the present inspection

and assessment program.

The assessment of conditions at the dam made by the State of

New Jersey in 1955 is in close agreement with the results of

analyses made in connection with this Phase I Report, assuming

on SDF equivalent to the 100-year storm. Hydraulic and hydrologic

analyses indicate that if the spillway crest remained 2.6 feet

below the dam crest (reportedly the current practice during

winter months) as recommended in the 1955 inspection report,

the dam would not be overtopped by a storm equivalent to the

9



100-year storm. However, the choice of 1/2 PMF as design

flood in accordance with guidelines established by the U.S. Army

Corps of Engineers renders the assessment and recommendations

of 1955 inadequate.

Inspections made in connection with this report disclosed that

the spillway crest length is greater than 20 feet as recommended

in the 1955 inspection report, that the embankment crest is

flush with the top of the concrete core wall as observed in

1955 and that the riprap is below the top of the embankment as

observed in 1955.

Also, inspection of the north end of the lake indicated that

an irregularly shaped saddle is located in that area. Although

measuresments were difficult, the height above normal water

level appeared to be greater than the 0.5 foot to 1.0 foot

reported in 1955; the greater height possibly due to subsequent

development.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

Kemah Lake Dam was inspected on December 29, 1980 and March 21,

1981 by members of the staff of Storch Engineers. A copy of

the visual inspection checklist is contained in Appendix 1.

The following procedures were employed for the inspection:

1) The embankment of the dam, appurtenant structures and

adjacent areas were examined.

2) The embankment and accessible appurtenant structures were

*measured and key elevations were determined by surveyor's

level.

3) The embankment, appurtenant structures and adjacent areas

were photographed.

4) The downstream flood plain was toured to evaluate downstream

development and restricting structures.

b. Dam

The roadway pavement was in satisfactory condition. The

concrete core wall was observed to be flush with the crest of

dam and exposed for a distance of about 50 feet.

The original embankment, upstream from the roadway, was generally

grass covered and was eroded on its upstream face above the

observed riprap. The riprap was composed of stones ranging in

size from 6 inches to 30 inches. The riprap appeared to

provide adequate protection to the area in which it was located.

11



The downstream side of the roadway berm was overgrown with

bushes and weeds and trees. The trees ranged in size from 2

inches to 18 inches. Also, the downstream side of the dam was

very irregular in shape and appeared to have been filled in

order to provide a small parking area. At the downstream end

of the fill area there were large accumulations of branches

and various debris which had been dumped over the side. The

earth embankment just upstream from the roadway is covered

with weeds on the downstream side.

c. Appurtenant Structures

The concrete notched weir was in satisfactory condition and

the stoplog was not in place. The approach and discharge

channels were in generally satisfactory condition. The spillway

discharge culvert appeared to be in satisfactory condition.

The stone rubble headwalls at each end of the culvert appeared

to be in satisfactory condition. The entrance to the culvert

was significantly overgrown by bushes. The low level outlet
pipe could not be observed at the toe of the roadway berm.

However, a stream of water containing orange colored deposits,

flowing with a trickle, was observed at the approximate location

of the outlet pipe. No operating mechanism was observed.

d. Downstream Channel

The downstream channel consists of a natural stream with a

bottom lined with cobbles and boulders and wooded banks and

flood plain. It has steep banks on each side resembling a

glen. Obstructions in the form of debris were noted in the

channel.

12



e. Reservoir Area

The reservoir is surrounded almost entirely by homesites.

The shore slopes are very steep, approximately 50 percent or

more. The home sites are partially wooded and some are accom-

panied by lake related facilities such as walls and docks.

1
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SECTION 4: OPERATIONAL PROCEDURES

*- 4.1 Procedures

The level of water in Kemah Lake is regulated by discharge over the

concrete spillway located adjacent to the left end of the dam.

Reportedly, the steel stoplog is removed from the notch during

winter months to maintain the lake level 18 inches lower than the

level maintained during summer months. The outlet works of the dam

is currently inoperable and cannot be used to drain the lake or to

augment the discharge capacity of the spillway.

4.2 Maintenance of the Dam

Reportedly, maintenance is performed only on an "as needed" basis.

4.3 Maintenance of Operating Facilities

Reportedly, there is no program of regular maintenance of the

operating facilities.

4.4 Description of Warning System

Reportedly, no formal warning system is in use at the present time.

4.5 Evaluation of Operational Adequacy

The operation of the dam has been adequate to the extent that the

dam reportedly has never been overtopped.

Maintenance documentation is poor and maintenance has been inadequate

in the following areas:

1) Trees and brush on downstream side of roadway berm not

removed.

14



2) Debris on downstream side of roadway berm and in spillway

discharge channel not removed.

3) Outlet works not restored to operational condition.

4) Bushes at entrance to spillway discharge culvert not

removed.

5) Erosion on upstream side of embankment not repaired.

6) Crest of embankment not filled minimum 0.5 foot above

concrete core wall.

15
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The quantity of storm water runoff that the spillway should

be able to handle is based on the size and hazard classifica-

tion of the dam. This runoff quantity, called the spillway

design flood (SDF), is described in terms of return frequency

or probable maximum flood (PMF) depending on the extent of the

dam's size and potential hazard. According to the "Recommended

Guidelines for Safety Inspection of Dams" published by the

U.S. Army Corps of Engineers, the SDF for Kemah Lake Dam falls

in a range of 1/2 PMF to PMF. In this case, the low end of

the range, 1/2 PMF, is chosen since the factors used to select

size and hazard classification are on the low side of their

respective ranges.

The SDF inflow hydrograph for Kemah Lake Dam (See Appendix 4)

was calculated by the Soil Conservation Service Triangular

Unit hydrograph method with the curvilinear transformation

utilizing the HEC-1-DAM computer program.

General hydrologic characteristics used in this method were

computed using USGS quadrangles. The drainage area contributing

to the impoundment is 1.3 square miles. Most of the watershed

is suburban and farm land. The SDF peak inflow was computed

to be 2383 c.f.s.

The spillway discharge rates were computed by the use of a

weir formula appropriate for the configuration of the spillway.

Discharge rates were computed for two operational conditions:

stoplog in place and stoplog pulled. The total spillway

discharge with lake level equal to the top of the dam was

16
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computed to be 101 c.f.s.with the stoplog in place and 120

c.f.s. with the stoplog pulled. The SDF was routed through

the dam by use of the HEC-1-DAM computer program using the

modified Puls Method. In routing the SDF, it was found that

the dam crest would be overtopped by a depth of 1.6 feet with

the stoplog in place.

A dam breach analysis was then performed using a trapezoidal

breach section with bottom length of 75 feet and sideslopes of

1 horizontal to 1 vertical. The breach peak outflow was

computed to be 12964 c.f.s. Dam breach computations are

contained in Appendix 4.

The breach analysis indicates that dam failure from overtopping

could cause inundation of approximately 7 dwellings located

along a small lake 9100 feet downstream from the dam. The

analysis indicates that failure of the dam would significantly

increase the hazard to loss of life downstream over that which

would exist without failure. Accordingly, the subject spillway

is assessed as being seriously inadequate in accordance with

criteria developed by the U.S. Army Corps of Engineers.

b. Experience Data

Reportedly Kemah Lake Dam experienced overtopping once since

construction in 1928. The overtopping occurred during the

flood of 1955 when the crest was barely overtopped.

c. Visual Observation

At the time of the field inspections there was no evidence of

recent overtopping.

17



d. Overtopping Potential

As indicated in paragraph 5.1.a. a storm of nagnitude equal to

the SDF would cause overtopping of the dam to a depth of 1.6

feet over the crest of the dam. The spillway is capable of

passing approximately 11 percent of the PMF or 22 percent of

the SDF with the lake level equal to the crest of dam.

e. Drawdown Data

Drawdown of the lake below the primary crest elevation of the

spillway cannot be accomplished due to the inoperable condition

of the outlet works.

18

.



SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observation

The dam appeared, at the time of inspection to be outwardly

structurally sound with no evidence of embankment cracks or

distress. Evidence of seepage was observed at one location

along the toe of dam, but did not appear to be an indication

of immediate distress in the embankment. Since seepage was

not reported as a result of an inspection in 1968, the observed

seepage may be a relatively recent development and may be a

result of recently formed seepage paths along the abandoned

outlet pipe.

b. Generalized Soils Description

The soil at Kemah Lake Dam site is characterized by the ground

Moraine formation deposited during the Wisconsin Glacial

stage. This accumulation surrounds the lake except on the

North, where the lake is bounded by glacial recessional moraine

deposits.

The ground moraine, a conglomerate of silt, sand and boulders

is underlaid by shale and sandstone. Many large boulders of
quartizite with considerable sandstone and shale fragments are

included in the recessional moraine profile. The Martinsburg

shale, as shown on the Geologic Map of New Jersey extends

presumably below the dam foundation.

c. Design and Construction Data

The analysis of structural stability and construction data for

the embankments are not available.
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d. Operating Records

Operating records for the dam and appurtenances are not available.

e. Post Construction Changes

Reportedly, the spillway wall was raised in or about 1950

resulting in a rise in lake level of 18 inches. Also additional

embankment fill was placed on the downstream side of the

original embankment to facilitate construction of a paved

roadway. The fill apparently buried the low level outlet pipe

and operating mechanism.

In addition, the natural saddle at the north end of the lake
may have been raised as a result of residential development
resulting in reduced outflow from the lake during times of

high water level.

f. Seismic Stability

Kemah Lake Dam is located in Seismic Zone 1 as defined in

"Recommended Guidelines for Safety Inspection of Dams," which

is a zone of very low seismic activity. Experience indicates

that dams in Seismic Zone 1 will have adequate stability under

seismic loading conditions, if stable under static loading

conditions. The dam appeared to be stable under static loading

conditions at the times of inspection.

2
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety

Based on the hydraulic and hydrologic analyses outlined in

Section 5 and Appendix 4, the spillway of Kemah Lake Dam is

assessed as being seriously inadequate. The spillway is not

able to pass the SDF without an overtopping of the dam when

the stoplog is in place.

The embankment appeared at the time of inspection, to be

generally outwardly stable. Observed seepage at the toe was

not considered to be evidence of immediate dam instability.

However, the seepage could be the result of relatively recent

development of seepage paths along the buried low level outlet

pipe. Therefore, the seepage could possible endanger embankment

stability if corrective measures are not taken.

b. Adequacy of Information

Information sources for this study included: 1) field investi-

gations, 2) data from the NJDEP file (dam inspection reports,

correspondence and computations), 3) original construction

drawings for the dam, 4) USGS quadrangles and 5) consultation

with members of the Kemah Lake Property Owners Association.

The information is adequate for a Phase I Assessment as outlined

in "Recommended Guidelines for Safety Inspection of Dams."

c. Necessity for Additional Data/Evaluation

The data available and the evaluations performed are considered

to be sufficient to permit a Phase I assessment of Kemah Lake

Dam.
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7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in paragraph

5.1.a, the spillway is considered to be seriously inadequate.

It is therefore recommended that a professional engineer

experienced in the design and construction of dams be engaged

in the near future to perform more accurate hydraulic and

hydrologic analyses relating to spillway capacity. Based on

the findings of these analyses, the need for and type of
remedial measures should be determined and then implemented.

The owner should, soon, develop an emergency action plan
together with an effective warning system outlining actions to

be taken by the operator to minimize downstream effects of an

-{ emergency at the dam.

In addition, it is recommended that the following remedial

measures be undertaken in the near future:

1) Eroded areas of the upstream face of dam should be properly

stabilized.

2) Trees and adverse vegetation on the downstream side of

the roadway berm should be removed.

3) Bushes causing obstruction to the entrance to the 48-inch

R.C.P. spillway discharge culvert should be removed.

4) Debris on the downstream side of the roadway berm and in

the discharge channel in the vicinity of the dam should

be removed.
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5) The ability to drain the lake should be investigated by

an engineer experienced in the design and construction of

dams. If the need for a low level outlet is determined,

a suitable outlet should be designed and installed or the

existing outlet should be renovated.

6) The embankment should be filled in order to establish the

dam crest at a minimum of 0.5 foot above the top of the

concrete core wall.

b. Maintenance

In the near future, the owner of the dam should develop written

operating procedures and a periodic maintenance plan to ensure

the safety of the dam.

c. Additional Studies

Arrangements should be made in the near future to monitor the

observed seepage in order to detect any changes in its condition

and its effect on the stability of the dam. The monitoring

should be performed by a professional engineer experienced in

the design and construction of dams.
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APPENDIX 1

Check List - Visual Inspection

Check List - Engineering Data
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APPENDIX 2

Photographs



PHOTO 1

CONCRE TE NOTCHED WEIR COMPRISING SPILLWAY

p.p

PHOTO

SP ILLWAY APPROACH CHANNEL



PHOTO 3

INTAKE END OF SPILLWAY DISCHARGE CULVERT

"J1

p

PHOTO 4

OUTLET END OF SPILLWAY DISCHARGE CULVERT



* PHOTO 5
CREST OF BAN

PHOTO 6
UPSTREAM FACE OF DAM

KEMAN LAKE DAM
21 MARCH 1981



4I

PHOTO 7

SEEPAGE AT TOE OF DAM - APPROX. LOCATION OF OUTLET WORKS

PHOTO 8

DEBRIS ON DOWNSTREAM SIDE OF DAM

KEMAH LAKE DAM
21 MARCH 1981



PHOTO21 MARCH 1981

DISCHARGE CHANNEL DOWNSTREAM FROM 48-INCH CULVERT

PHOTO 10 29 DECEMBER 1980

DOWNSTREAM CHANNEL

K[MAH LAKE DAM _j
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Engineering Data
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CHECK LIST

HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Wooded, Hilly

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 856.3 (608 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN POOL: 859.2

ELEVATION TOP DAM: 857.6

SPILLWAY CREST: 2-Stage Weir

a. Elevation 855.0 (Primary), 856.3 (Secondary)

b. Type Broad Crested Weir with Notch

C. Width 1.5 feet

d. Length 6 Feet (Primary), 16 Feet (Secondary)

e. Location Spillover Adjacent to Left End of Dam

f. Number and Type of Gates One Steel Stoplog

OUTLET WORKS:

a. Type Gated 16-inch CIP

b. Location Center of Dam (buried by additional fill)

c. Entrance Invert unknown

d. Exit Invert unknown

e. Emergency Draindown Facilities: Outlet not functional

HYDOMETEOROLOGICAL GAGES: None

a. Type N.A.

b. Location N.A.

c. Records N.A.

MAXIMUM NON-DAMAGING DISCHARGE:

(Lake Stage Equal to Top of Dam) 101 c.f.s.



APPENDIX 4

Hydraul ic/Hydrologic Computations
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HEC -1- DAM PRINTOUT

Overtopping Analysis
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1Al NATIONAL DAM SAFETY PROGRAM

-A2 KEMAH-LAKEt--NEW-JERGE¥
A3 100 YEAR STORK ROUTING

B 60 0 30 D 2 B

--- 5
1 1 5 1
il 0.5 0.4 0.3 0.2 0.1
K 0 LAKE 0
K1 INFLOW HYDRORA H TO KEMAH LAKE DAM
M 1 2 1.3 1.3 01
p 0 ,5S-- 0--- -. L------ 9 14 7

T 1.5 0.15

W2 0.9
X--A 0 1015 116
K 1 1AM
KI R0UT E DISCHARGE THROUGH DAM

Y 1 1

YI 1 -856.3 -1
Y4 855.0 8515.3 856.3 857.0 857.6 858.0 859.0 860.0 B61.0 81,2.0

--Y& - 0 40 ----- 0019 ----- 28 - 140--- ;,-- _ -110------I80
- -

$A 0 101.5 116.2 178.7 300.3
SE 841 855 860 880 900

2D 857.6 2.63 1.5 290
K I 1

-KI CHANNEL- ROUING- REACH -
Y 1

Y 1

Y8A 0. 0.035 01 536.9 5680 4800 0.007

Y7 0 580 100 575 198 572 200 570.1 220 570.

Y7 222 572 275 575 285 580

-K I UN 2A

KI CHANNEL ROUTING REACH 2
Y -30

Y6 0.1 0.035 0.1 536.9 560 4800 0.007
Y7 0 560 150 550 300 540 305 536.9 325 t;36.9

K I UN VIAM

yi ROT DIC1G HUUKONLA

YI 1 -532.0 -1

Y4 532 533 534 536 538 540 544 548

-Y5_-_--0 .- -26 ----- 75 146----189-----.224 - 80 -- -.-
---

2
2-

$A 0 13.8 23.0 95.0

$E 523 532 540 550
_I L---53 9

SD 535 2.63 1.5 250
K 99

i .4

ii
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SUMMARY OF DAM SAFETY ANALYSIS

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 856.30 856.30 857.60
STORAGE 608 608. 742-,
OUTFLOW 0. 0. 101.

RATIO MAXIMUM M'XIMUM m IPXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

---MF - W.S.ELE-V NE _ _ C=FT H DR wnus_

.50 959.20 1.60 926. 1692. 12.00 17.50 0.00

.30 858.52 .92 849. 806. 9.00 18.00 0.00

.20 858.08 .48 800. 383. 7.00 18.50 0.00
10 - 857 r 000 720 - 6- 0-00, 19-.0 0A 0

pi N I ATAtnw I

MAXIMUM MAXIMUM TIME
RATIO FLOWUCFS STAGEFT HOURS

.50 1689. 573.3 17.50

.40 1234.- 572.8 17.50

.30 806. 572.3 18.00

.20 378. 571.5 18.50
-10 5X00----s--- so

PLAN ISATIOU

MAXIMUM MAXIMUM TIME
RATIO- FLOW#CF, ---STAGEeF----dOURS

.50 1642. 542.1 16.00
40 1,210~- 5 1-5 '00
.30 786. 540.7 18.50
.20 377. 539.5 19.50
,10 4 - 537-8 0.00
SUMMARY OF DAM SAFETY ANALYSIS

INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 532.00 532.00 535.00

OUTFLOW 0. 0. 111.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

-PMF--- W.S.ELEU- CVER-A -AC FT FS- -HOURS HOURS DURL

.50 536.69 1.69 118. 1611. 10.50 18.00 0.00

4~53~3I I-9 3A in-A1kn III'. 1fn5l l nf

.30 535.99 .98 105. 788. 9.00 18.50 0.00

.20 535.43 .43 95. 312. 5.50 20.00 0.00
010 n334-000 -65 56,----------0.00 6.00- OO0--



HEC -I-DAM PRINTOUT

Breach Analysis



1 HA-ONAL--DA S4'FETY FROGRAm
A2 KEMAH LAKEP NEW JERSEY

A3 100 YEAR STORM ROUTING
---B 60 30 0
B1 5
J 1 5 1

K 0 LAKE 0 0 1
KI INFLOW HYDROGRAPH TO KEMAH LAKE DAM
m It , I 1.3 0

P 0 25 100 109 117
T 1.5 0.15

- .12 0,9

X -1.0 -0.05 2.0
K I DoAM

-K1 ---- ROUTE-DISCHARGE-HROUGH-AM

Y 1 I
Y1 1 -856.3 -1

-4485--5 A 54-- 85 -0 1 6 S9 0 985-0 60~ 0 0 '.' 0
YS 0 0 0 40.9 100.9 128 140 152 160 190
$A 0 101.5 116.2 18.7 300.3

-$E--841-------855- 860 880- 900
$$ 856.3
SD 957.6 2.63 1.5 290

-i b -5 1 841 -.--- Z.
K I I 1
KI CHANNEL ROUTING REACH 1Y __ -- !- -

Yl I
V6 0.1 0.035 0.1 570.1 580 4300 0.065
-7 0 520 100 575 1i-8-----57----2.--22 I0 n~o t n mr I
Y7 222 572 275 575 285 580
K 1 2 1

-KI ----- CHANNEL- ROUTING -REACH. 2-
*Y 1 1

Y1 I

--YA 0-1 0..035 0-1 Z 9 SAO ABO 0A
Y7 0 560 150 550 300 540 305 536.9 325 536.9
Y7 330 540 480 542 485 560
K -- -- UN-DAN
KI ROUTE DISCHARGE THRU UNKNOWN DAM
Y I I

Y4 532 533 534 536 538 540 544 548
YS 0 26 75 146 189 224 280 327
$A 0 13.8 23.0 95.0
SE 523 532 540 550
$$ 532
$D 535 2.63 1.5 250
K 99
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qUMMARY-E--DA4DSAEIYANAI YSTS

MTNTTIl UAI1E - - PtI I A TYqP ny nAm

ELEVATION 856.30 856.30 957.60
STORAGE 608. 608. 747.
OUTFLOW 0. 0. 101.

RATIO MA-'MUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF REE K OIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS

.50 857.96 .36 786. 12964. .92 16.50 15.50

.40 857.67 .07 755. 12452. .78 16.50 15.50
.2 794. 12487. .94 15011-&-

.20 857.78 .18 767. 11827. .82 18.00 17.00

.10 857.35 0.00 720. 76. 0.00 19.50 0.00

PLAN I STATION 1

MAXIMUM MAXIMUM TIME
RATIO FLOWPCFS STAGEFT HOURS

.50 12065. 577.. 16.50

.40 11557. 577.3 16.50

30 1"91 577 1 17 50
.20 11043. 577.1 18.00
.10 76. 570.6 19.50

PLAN 1 STATION 2

MAXIMUM MAXIMUM TIME
RATIO FLOWtCFS STAGEFT HOURS

.50 10538. 547.6 17.00

.40 9932. 547.3 17.00
30 9FAA- SA7.9 1R.A

.20 9779. 546.8 19.50

.10 76. 537.8 20.00
SUMKtR-Y--F--NA --SA --AALXSIS

INLT-IIAL-VALUE SP4 LLWA--CREST- - -OFDAM
ELEVATION 532.00 532.00 535.00
STORAGE 41. 41. 97.
OUTFLOW 10 0 111

---RA"-0--.-IWAXIXIU MAD.KIIM -XIM"M DURATTION TTMr nF T1Mr nr
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOW FAILURE

PMF W.S.ELEV OVER IAM AC-FT CFS HOURS HOURS HOURS

.50 541.27 6.27 220. 10566. 6.50 17.00 0.00

.40 541.05 6.05 214. 10028. 5.50 17.00 0,00
- 30 540--9 -8 215-------9850 A.50 1800 0-00

.20 540.68 5.68 204. 9135. 3.50 18.50 0.00

.10 533.61 0.00 65. 56. 0.00 26.00 0.00

i I
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